espite numerous calls to improve end-of-life care, and communication and decision-making in particular, [1] [2] [3] [4] over 2 decades there has been little progress in this arena. 5, 6 One of the major reasons for this limited progress may be the lack of quality indicators that are meaningful at a health system level to guide decision-makers as they introduce policies and practices to improve end-of-life care. 7, 8 We recently published a study that used a modified Delphi consensus process to develop a set of quality indicators related to advance care planning, goals-of-care discussions and documentation of these plans and goals (Table 1) .
dance between the patients' expressed wishes and the medical order for lifesustaining treatments recorded in the hospital chart. We compared the correlation with concordance for the advance care planning component score with that for the goal-of-care discussion scores.
RESULTS:
We enrolled 297 patients and 209 family members. At all sites, both overall quality indicators and individual domain scores were low and there was wide variability around the point estimates. The highest-ranking institution had an overall quality indicator score (95% confidence interval) of 40% (36%-44%) and the lowest had a score of 18% (11%-25%). There was a strong correlation between the overall quality indicator score and the concordance measure (r = 0.72, p = 0.008); the estimated correlation between the advance care planning score and the concordance measure (r = 0.35) was weaker than that between the goal-of-care discussion scores and the concordance measure (r = 0.53). Before hospital admission, the patient discussed his or her preferences for using or not using life-sustaining treatments with his or her substitute decision-maker.
6.58
Before hospital admission, the doctor talked to the patient and/or a family member about a poor prognosis or indicated in some way that the patient has a limited time left to live.
6.54
Before hospital admission, the patient and/or a family member discussed his or her preferences for using or not using medically appropriate life-sustaining treatments with his or her family doctor or other doctor.
6.25
Before hospital admission, the patient discussed his or her preferences for using or not using medically appropriate life-sustaining treatments with other family members.
6.17
The patient has formally designated, in writing, someone he or she trusts to be his or her substitute decision-maker concerning medical treatment decisions in the event he or she is not able to do so (using appropriate legal documentation depending on jurisdiction). In case of power of attorney, it should be related to health care.
6.04
Before the patient's admission to hospital, a member of the health care team offered to arrange a time when the patient and his or her family could meet with the doctor to discuss the use of medically appropriate life-sustaining treatments he or she would want, or not want, in the event the patient's physical health deteriorates.
6.00
The patient has an advance directive or living will or has indicated in some other way (verbal, by video and so on) the medical treatments he or she would want (or not want) in the event he or she is unable to communicate for him-or herself as a result of a life-threatening health problem.
5.88
Before hospital admission, the patient and/or a family member discussed preferences for using or not using medically appropriate life-sustaining treatments with other health care professionals (i.e., nurse, social worker and spiritual carer).
4.83
Goals-of-care discussion Since admission, a member of the health care team has talked to the patient and/or substitute decision-maker about a poor prognosis or indicated in some way that the patient has a limited time left to live.
6.75
Since admission, a member of the health care team has talked to the patient and/or substitute decision-maker about the outcomes, benefits and burdens (or risks) of life-sustaining medical treatments.
6.63
Since admission, a member of the health care team has talked to the patient and/or substitute decision-maker about outcomes, benefits and burdens of focusing on comfort care as the goal of the patient's treatment (e.g., palliative care or treating symptoms like pain without trying to cure or control their underlying illness).
Since the patient's admission, a member of the health care team has offered to arrange a time when the patient or substitute decision-maker or the patient's family can meet with the doctor to discuss the treatment options and plans.
6.58
Since the patient's admission, a member of the health care team has asked if the patient (or substitute decision-maker, if patient is incapable) had prior discussions or has written documents about the use of life-sustaining treatments.
6.50
Since the patient's admission, a member of the health care team has asked the patient or substitute decision-maker or the patient's family what is important to them as they consider health care decisions at this stage of the patient's life (i.e., values, spiritual beliefs and other practices).
6.29
Since admission, a member of the health care team has given the patient the opportunity to express his or her fears or discuss what concerns him or her.
Since admission, a member of the health care team has asked the patient or his or her family if they had any questions or needed things clarified regarding the patient's overall goals of care.
6.25
Since admission, a member of the health care team has asked the patient what treatments he or she prefers to have or not have if he or she develops a life-threatening illness.
6.2
Since admission, the patient has been informed that he or she may change his or her mind about decisions around goals of care.
5.92
Since admission, the patient and family have been offered an opportunity to discuss with members of the health care team issues regarding capacity and consent with regard to advance care planning; specifically, what actions would take place in the possible event of losing capacity to consent to care.
5.71
Since admission, the patient and family have been offered support from the allied health care team (e.g., spiritual care, social work and clinical nurse specialist) as needed.
5.63
Since admission, a member of the health care team has provided the patient and his or her family with information about goal-ofcare discussion to look at before conversations with the doctor.
5.42
Documentation Documentation of goals of care is present in the medical record. 6.71 The goals of care present in the medical record are consistent with the patient's stated preferences.
6.71 If the hospital uses a standardized folder or other strategy to locate advance care planning/goals of care documents in the medical record, these are present in the medical record. †
6.54
Documentation of the outcomes of advance care planning conversations (including any prior expressed wishes, diaries and power of attorney documents) is present in the patient's medical record.
6.17
Since admission, a member of the health care team has helped the patient and his or her family to access legal documents to communicate the patient's advance care planning. † 5.17 *Weights were derived from prior consensus panel. 9 †Items flagged for removal because of poor internal consistency of this domain. Documentation (ACCEPT) Study. 12 The association between our conceptual model and the ACCEPT audit is illustrated by the box in Figure 1 (downstream medical care actually received and satisfaction with hospital care were not evaluated).
The method for the ACCEPT audit has been described previously. 1 In brief, inpatients from 12 teaching hospitals in Ontario, Manitoba, Alberta and British Columbia, Canada, were screened for eligibility (Appendix 1, available at www.cmaj.ca/lookup/suppl/ doi:10.1503/cmaj.160515/-/DC1). Patients were enrolled if they had advanced medical diseases (Appendix 2, available at www.cmaj.ca/ lookup/suppl/doi:10.1503/cmaj.160515/-/DC1) or if they were 80 years of age or older. If none of the above criteria were met, we also included any patient whose death within the next 6 months would not surprise any member of their care team. 13 We approached consecutive, eligible patients and their family members for their written consent. Patients who were unable to communicate owing to language barriers (English or French only) or cognitive reasons were excluded, but if their family member was available and able to communicate, they were approached independently. Enrolled patients were asked to identify an adult family member who knew them best (inclusive of partners, significant others or close friends) and who had visited the patient in hospital at least once. We approached the patient 2 to 5 days after admission to allow for abatement of symptoms present at the time of admission and to allow for participation of both patient and family members.
Upon enrolment, the research assistant conducted separate face-to-face interviews with patients and family members using the previously validated ACCEPT questionnaire.
14 In brief, we assessed respondents' engagement in advance care planning before they were admitted to hospital and then asked questions about whether key steps related to goal-of-care discussion had occurred during the current hospital admission. These questions related to advance care planning and goal-of-care discussion were based on our previously developed quality indicators. 9 To elicit preferences about use of lifesustaining treatments, we used the following taxonomy: respondents were asked to select the one that best represented their preferences: 1) Use machines and all possible measures including cardiopulmonary resuscitation (CPR) with a focus on keeping me (or my family member) alive at all costs; 2) Use machines and all possible measures with a focus on keeping me (or my family member) alive, but if my heart stops, no CPR; 3) Use machines only in the short term to see if I (or my family member) will get better, but if my illness is prolonged, change focus to comfort measures only. If the heart stops, no CPR; 4) Use full medical care to prolong my life (or life of my family member), but if my heart or breathing stops, no CPR or breathing machines; 5) Use comfort measures only, with a focus on improving quality of life and comfort. Allow natural death and no artificial prolongation of life and no CPR; or 6) Unsure.
We also assessed satisfaction with end-of-life care, including communication and decision-making, in the 4 weeks before hospital admission through the use of the validated Canadian Health Care Evaluation Project (CANHELP) Questionnaire. 15 The CAN-HELP instrument is a questionnaire that quantifies patients' and family caregivers' satisfaction on a 5-point Likert scale.
After completion of the ACCEPT questionnaire, the research nurse reviewed the hospital record to document the medical orders for the use of life-sustaining treatments and items from the documentation domain of the quality indicator framework. 9 In this model, we propose that advance care planning should ideally occur before hospital admission and inform goals-of-care discussions that occur within hospital. Ultimately, these plans and goals are translated into written documents or medical orders for the use or nonuse of life-sustaining treatments. For medical care at end of life to be consistent with patient values and preferences (the primary outcome), medical orders documented within the hospital records (surrogate outcome) must be concordant with these expressed preferences. Ultimately, the processes of communication and decision-making affect patient and family-centred outcomes, such as knowledge, stress, anxiety, other measures of psychological well-being and overall satisfaction. Given that advance care planning should occur before serious illness or admission to hospital, admission is an opportunity to assess satisfaction with previous advance care planning conversations. Similarly, discharge from hospital is an opportunity to measure patient satisfaction with goal-of-care discussion and decision-making.
Statistical analysis
Demographic characteristics of patients and their family members are described as means, standard deviations and ranges for continuous variables, and as counts and percentages for categorical variables. Each quality indicator belonged to one of the advance care planning, goal-of-care discussion or documentation domains. Item scores are the proportion of patients (or family members) who affirmed that each quality indicator listed in Table 1 had occurred, multiplied by a weighting. Weights for each item were derived from the importance ratings from our previous work on the development of these quality indicators (Table 1) . 9 The overall quality indicator score, known as the ACCEPT quality indicator score, is the raw sum of all quality indicator items divided by the raw sum of highest possible values of these items (on a scale of 0% to 100%). We combined both patients' and family members' responses to develop average site overall and domain scores. We evaluated the internal consistency of the overall and domain scores using the Cronbach's α.
To provide a measure of validity for this quality indicator scoring approach, a priori, we hypothesized that the overall ACCEPT quality indicator score would correlate with concordance between stated preferences and documented goals of care; concordance was calculated only for participants who had both of these items available. Patients or family members who had missing data or who were "unsure" of their preferences were excluded from these analyses. If the patient or family member preferred CPR and if there were no documented goals of care on the chart, the case was considered concordant because the default in all participating institutions was resuscitation. If patients or family members preferred not to be resuscitated and there was no documentation, such cases were considered to be discordant and consistent with a medical error. This concordance measure is one of the quality indicators in the documentation domain but was excluded from this domain, to stand alone as an outcome ( Figure  1 ) for this validation exercise.
Because the goal-of-care discussion items were more likely to influence the concordance statistic in hospital, we postulated that the advance care planning domain score (a measure of prehospital activity) would correlate less strongly with concordance than the goal-of-care discussion domain scores. Moreover, because the CANHELP satisfaction measure was administered early in the hospital course, we postulated that the pertinent domains and items from the CANHELP questionnaire relevant to advance care planning would correlate with the advance care planning domain of the quality indicators. Associations between the whole or individual domains of the quality indicator score, the concordance measure, and the items and domains of the CANHELP scores were assessed by Pearson correlation coefficients.
Ethics approval
The research ethics boards of all participating institutions approved the study.
Results
We approached 580 eligible patients and 318 eligible family members; 297 patients and 209 family members consented, yielding an enrolment rate of 51% and 66%, respectively ( Figure  2 ). The average age of patients was 80 years and 43% lived alone ( Table 2 ). The average age of family members was 61 years; most were children of the patient (55%; Table 3 ). Most patients and family members were white and spoke either English or French. Hospital site characteristics are provided in Table 4 .
Overall, all quality indicator scores were low, with wide confidence limits around these scores, and variability in performance among institutions (Table 5) . Nevertheless, quality indicator scores for the highest-ranked hospital did not overlap with those from the lowest-ranked hospital; the highest-ranked hospital had an overall score (95% confidence interval [CI]) of 40% (36%-44%) and the lowest-ranked hospital had a score of 18% (11%-25%).
Concordance at a hospital level ranged from 6% to 65%. Overall, there was a strong and statistically significant correlation between the overall ACCEPT quality indicator score and concordance (Table 6 ; r = 0.72, p = 0.008). As expected, the correlations between the advance care planning domain, and concordance and overall quality indicator score were weaker than the correlations between the goal-of-care discussion domain and concordance (Table 6 ). There were no statistically significant correlations between the advance care planning quality indicator domain score and different aspects of the CANHELP satisfaction questionnaire (overall score, domain scores or selected relevant item scores; Table 7 ). The Cronbach's α for the overall score was 0.82, and for the advance care planning, goal-of-care discussion Academic or teaching facility 12 (100.0)
A mechanism in place to enable access to the most current advance care planning/ goal-of-care discussion documents
(91.7)
A standardized folder or other strategy to locate advance care planning/goal-of-care discussion documents 12 (100.0)
Ensures that clinical staff have access to the necessary professional development resources
Documented advance care planning policies and procedures
(83.3)
Policies and procedures in place so that "high-risk" patients participate in advance care planning/goal-of-care discussion processes
(58.3)
A continuous quality improvement initiative that audits and provides feedback to teams 6 (50.0)
Management evaluates advance care planning knowledge and skills among relevant staff
(66.7)
A process in place whereby patients with a specific disease are offered diseasespecific advance directives and documentation domains, scores were 0.64, 0.82 and 0.37, respectively. The low scores in the documentation domain were driven largely by the third and fifth items; when these items were excluded, the Cronbach's α was 0.77 and the correlation with the overall quality indicator score remained relatively unchanged (r = 0.71, p = 0.01).
Interpretation
In this multicentre audit of end-of-life communication and decision-making practices, we implemented a quality indicator measurement framework to show the feasibility of multisite measurements, evaluate its internal consistency, add further construct validation to the quality indicator scoring system, and discriminate among sites based on the quality of their end-of-life communication and decision-making. The purpose of these quality indicators and performance rankings is to improve quality of care by emphasizing best practices, ensuring accountability of providers and stimulating healthy competition. 16 Importantly, our analysis was based on an a priori conceptual framework. In this framework, we positioned concordance between a patient's expressed wishes and documented orders for life-sustaining treatments as the reference measure. We observed that our overall quality indicator score correlated strongly with this measure and, consistent with our hypothesis, the correlations between the goal-of-care discussion domain and the concordance measure were greater than the correlation between the advance care planning domain and the concordance measure. Although we observed significant variability in hospital performance, overall and domain quality indicator scores were low. Notwithstanding this fact, we were able to discriminate the highestranked hospitals from the lowest-ranked hospitals.
We and others have previously documented substantial quality concerns related to end-of-life communication and decisionmaking in patients in hospital. [1] [2] [3] [4] [5] [6] Measuring quality indicators related to these important processes may be a stimulus for improvement. However, few health care organizations routinely measure the quality of end-of-life care in general, and even fewer routinely evaluate the quality of communication and decisionmaking. 8 Recently, some quality indicators were developed in the broad field of palliative/end-of-life care. 17, 19, 20 Some of these include aspects of communication and decision-making, but these domains are not the focus of these measures. Accordingly, we developed 9 and have now validated a novel set of quality indicators that are specifically related to end-of-life communication and decision-making.
Validation of quality indicators is done only infrequently. 21 In our initial attempt to validate our quality indicators, we postulated that prehospital communication and decision-making (advance care planning) would have less impact on overall quality of communication and decision-making than in-hospital activities (goal-of-care discussion and documentation), as judged by the correlation of these domains with concordance between stated preferences and documented goals of care. Indeed, this is exactly what we found. However, we could not show any association between prehospital advance care planning activities and a measure of satisfaction (CANHELP questionnaire) used at admission to hospital (and meant to reflect the satisfaction with prehospital activities over the last 4 weeks). This weakens our attempt to provide some validation to the quality indicator measures. However, it may be that advance care planning activities conducted in the community do not influence satisfaction (as this is not the primary objective of advance care planning), or that satisfaction with advance care planning communication that had occurred before the 4 weeks prior to hospital admission was not captured by the time-limited framing of the CANHELP questionnaire. Our findings do not mean that community-based advance care planning activities are not relevant for in-hospital goal-of-care discussion or documentation; they contribute by preparing patients for in-hospital communication and decision-making. 12, 18 But these complementary prehospital advance care planning activities are clearly not a substitute for goal-of-care discussion and documentation that should occur at the time of an admission to hospital. Furthermore, the lack of a strong association between advance care planning and our overall quality indicator score and concordance measure may, in part, be due to the disconnect between what happens in the community and what happens in the hospital. In health care systems where primary care is more directly related and integrated into acute care 21 (unlike the current situation in Canada), there may be a stronger correlation between advance care planning and the overall quality indicator score and the concordance measure. To simplify the measurement process, some hospitals could omit the advance care planning domain from the measurement framework and focus their time and resources on the domains that they are better positioned to address (goal-of-care discussion). We also acknowledge that although our weights were empirically derived, they may not be reflective of the constituents served by other hospitals. In considering the adoption of this measurement framework to local hospitals, these weights could be either re-evaluated or omitted all together. Finally, we suggest that users omit the third and fifth items from the documentation domain to achieve results with higher internal consistency.
Limitations
One limitation of this study is the small sample size. The limited number of participants from each site contributes to imprecision with respect to the estimates of site scores. In addition, all of the participating hospitals were teaching hospitals; therefore, our findings may not be generalizable to nonteaching hospitals. We also acknowledge that our initial validation work is limited to hospitalbased outcomes. We did not evaluate the association between our quality indicators and long-term outcomes. Finally, we did not assess the reliability of these quality indicators; further studies need to include this type of psychometric evaluation.
Conclusions
In conclusion, we have developed and validated quality indicators that can be used to measure the quality of end-of-life communication and decision-making. The results of this analysis suggest that it is feasible to implement these quality indicators in a variety of hospitals, that they are internally consistent and have construct validity, and that they can discriminate between highest-and lowest-ranked hospitals. Widespread adoption of this quality indicator framework could assist in process improvement for individual hospitals and improve the experience of patients who have serious illnesses, and that of their family members.
